A simple and efficient synthesis of highly substituted indeno[1,2-b]pyrrole and acenaphtho [1,2-b]pyrrole derivatives by tandem three-component reactions
Melting points were recorded on an Electrothermal digital melting point apparatus and uncorrected. IR Spectra were recorded on a Nicolet FT-IR500 spectrophotometer using KBr optics. 1 H NMR and 13 C MNR spectra were recorded on a JMTC-400/54/SS spectrometer using DMSO-d6 as solvent and TMS as internal standard. HRMS analyses were conducted on a Bruker micro-TOF-Q-MS analyzer.
X-Ray diffraction data were made on a Rigaku Mercury CCD area detector with graphite monochromated Mo-Ka radiation.
1.2. Typical experimental procedure
Typical experimental procedure for 4
A mixture of an equimolar amount of 1,3-dicarbonyl compound 2 (0.5 mmol) and tryptamine 3 (0.5 mmol) was stirred in ethanol at room temperature for 1h. Ninhydrin 1 (0.5 mmol) was then added to this solution and stirred at room temperature for 0.5-1h. Completion of the reaction was monitored with TLC, the mixture was poured into cold water, then filtered and washed with EtOH (95%). The precipitate was purified by recrystallization from EtOH to give the product 4.
Typical experimental procedure for 6
A mixture of an equimolar amount of 1,3-dicarbonyl compound 2 (0.5 mmol) and tryptamine 3 (0.5 mmol) was stirred in ethanol at room temperature for 1h.
Acenaphthenequinone 5 (0.5 mmol) was then added to this solution and stirred at room temperature for 0.5-1h. Completion of the reaction was monitored with TLC, the mixture was poured into cold water, then filtered and washed with EtOH (95%).
The precipitate was purified by recrystallization from EtOH to give the product 6.
Typical experimental procedure for 8
A mixture of an equimolar amount of 1,3-dicarbonyl compound 2 (0.5 mmol) and benzylamine 7 (0.5 mmol) were stirred in ethanol at room temperature for 2h.
Ninhydrin 1 (0.5 mmol) was then added to this solution and stirred at room temperature for 0.5-1h. Completion of the reaction was monitored with TLC, the reaction mixture was poured into ice cold water. Then, the addition of brine solution to the reaction mixture brought the precipitate. The precipitate was filtered, washed with water to give the product 8. The crystal for X-ray diffraction was developed by recrystallization from EtOH.
2. X-Ray crystallographic data δ, ppm): 13.16, 27.45, 43.10, 50.15, 84.97, 94.74, 95.15, 111.74, 111.99, 118.86, 118.97, 121.56, 123.50, 123.72, 124.96, 127.62, 130.64, 135.51, 136.01, 136.73, 148.68, 160.53, 166.27, 198.83 . HRMS calcd for C24H22N2O5 [M+H] + : 418.1529, found: 418.1545. 15.13, 27.47, 43.08, 58.28, 84.98, 94.83, 95.10, 111.76, 111.98, 118.86, 118.96, 121.56, 123.49, 123.69, 124.97, 127.62, 130.63, 135.54, 135.98, 136.73, 148.73, 160.18, 166.79, 198.75 δ, ppm): 13.22, 22.54, 27.50, 43.06, 65.28, 85.00, 95.04, 111.79, 111.98, 118.87, 118.96, 121.56, 123.50, 123.65, 124.98, 127.62, 130.62, 135.55, 135.96, 136.74, 148.83, 159.82, 165.35, 198.77 . HRMS calcd for C26H26N2O5 [M+H] + : 446.1842, found:
446.1838. 12, 27.53, 28.95, 43.01, 78.24, 84.97, 94.93, 96.01, 111.81, 111.98, 118.87, 118.96, 121.56, 123.50, 123.62, 124.96, 127.62, 130.60, 135.54, 135.95, 136.74, 148.96, 159.31, 165.47, 198.94 27.42, 43.16, 63.97, 85.10, 94.57, 95.20, 111.74, 111.99, 118.87, 118.98, 121.57, 123.54, 123.71, 125.02, 127.63, 127.69, 128.65, 130.69, 135.60, 136.04, 136.74, 138.43, 148.66, 160.99, 166.58, 198.88 C NMR (100 MHz, DMSO-d6; δ, ppm): 13. 13, 15.38, 27.01, 43.18, 58.28, 87.67, 99.72, 100.84, 111.96, 112.02, 118.75, 118.97, 119.56, 121.55, 121.71, 123.56, 123.81, 125.24, 127.61, 128.26, 129.03, 131.28, 136.43, 136.73, 142.29, 145.96, 160.24, 166.02 δ, ppm): 13.22, 22.83, 22.91, 27.04, 43.17, 65.10, 87.69, 99.96, 100.80, 111.97, 112.02, 118.75, 118.97, 119.52, 121.55, 121.77, 123.53, 123.80, 125.21, 127.60, 128.24, 128.99, 131.27, 136.43, 136.74, 142.29, 145.98, 159.94, 165.57 24, 19.10, 27.07, 29.19, 43.11, 56.56, 78.11, 87.72, 100.68, 100.99, 112.00, 118.74, 118.96, 119.45, 121.41, 121.54, 123.49, 123.78, 125.15, 127.59, 128.24, 129.07, 131.29, 136.41, 136.73, 142.34, 146.23, 159.12, 165.79 δ, ppm): 13.22, 26.97, 43.26, 63.98, 87.73, 99.42, 100.92, 111.95, 112.02, 118.75, 118.98, 119.62, 121.55, 121.87, 123.56, 123.84, 125.29, 127.61, 127.97, 128.22, 128.83, 128.95, 131.27, 136.43, 136.75, 138.47, 142.19, 145.83, 160.85, 165.73 δ, ppm): 13.65, 45.38, 50.20, 85.04, 94.63, 95.59, 123.46, 125.27, 127.23, 127.37, 128.84, 130.65, 135.49, 135.86, 139.40, 148.54, 160.86, 166.19, 198.81 15.08, 45.36, 58.37, 85.07, 94.58, 95.67, 123.45, 125.27, 127.22, 127.36, 128.83, 130.64, 135.52, 135.81, 139.44, 148.56, 160.50, 165.70, 198.73 δ, ppm): 13.69, 22.59, 45.33, 65.40, 85.08, 94.54, 95.85, 123.44, 125.28, 127.23, 127.35, 128.83, 130.63, 135.54, 135.79, 139.46, 148.62, 160.16, 165.25, 198.74 δ, ppm): 13.58, 28.89, 45.28, 78.36, 85.06, 94.46, 96.84, 123.44, 125.26, 127.21, 127.33, 128.82, 130.61, 135.54, 135.77, 139.53, 148.72, 159.64, 165.33, 198.92 45.53, 64.07, 85.16, 94.69, 95.40, 123.50, 125.33, 127.24, 127.38, 127.71, 127.76, 128.64, 128.85, 130.70, 135.58, 135.87, 138.29, 139.31, 148.50, 161.33, 166.52, 198.87 
